a eas 


en eet oy 


Canadian Journal of 


PUBLIC HEALTH 


VOLUME 41 TORONTO, NOVEMBER 1950 NUMBER 11 


Some Problems in the Education of 


Public Health Personnel 


M. R. KINDE, M.D. 
Director, Division of Public Health 
The W. K. Kellogg Foundation 
Battle Creek, Michigan 


W E are in an era of rapid social change. Sociologists and economists every- 

where are busy making plans for the future which will materially affect 
the field of public health. Medicine, including preventive medicine, has prob- 
ably made more advances in the past fifty years than in all the years previous 
to the 20th century. We are in an age of specialization, and with this trend we 
are seeing a need for cooperation among specialists and for devising new 
methods of working on problems together. This is a period of intensive 
research. Men are finding more and more new problems, and as all fields 
become more complex the need for solving these problems becomes imperative. 
There is an ever increasing demand for better-trained people. Great emphasis 
is being placed on education, with a resulting boom in college enrollments and 
rapid development of vocational training programs. I want to discuss briefly 
with you some of the implications of these trends as they relate to our present 
and future public health practices. 

During a visit to any modern medical school we are impressed with the 
intense interest of the teaching staff in research. Almost every doctor has some 
project in which he is trying to make a contribution to the rapidly expanding 
field of medicine. The research interest not only includes the teaching staff but 
extends to students—residents and interns. We accept the philosophy that 
research vitalizes medicine and that it is an essential part of the life of both 
teacher and student. 

There is no doubt concerning the rapid advances being made in the field 
of preventive medicine. If we critically examine, however, the field of public 
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health practice, perhaps there is need for strengthening the research aspect. 
Research in the application of known scientific data is obviously a difficult 
problem. We must work with a population that may resent the guinea-pig role. 
Furthermore, such research usually involves the co-operation of many agencies, 
including the health department, as well as individual and families. Neverthe- 
less, if progress is to be made in the application of knowledge, we must devise 
methods whereby modern medicine and public health become a reality in the 
lives of our people. 

The American Board of Preventive Medicine and Public Health is inter- 
ested in promoting better training for public health physicians. This training 
will be in the nature of residencies; it will be field training and will emphasize 
the practice aspects of public health. It would seem to me that it is timely to 
consider the research opportunities in this type of training. It may be desirable 
to give the public health resident an opportunity to explore new methods and 
to initiate small pilot programs. The research possibilities should be considered 
in planning all residencies in public health, and research should be an accepted 
responsibility on the part of each resident. 

Many schools of public health do not have a field in which to do research 
in public health practice. It should be possible, however, for all schools to 
work with state and county official agencies in setting up experimental programs 
and to develop new ways of advancing public health practice at the local level. 

There have been several committee discussions among public health school 
faculties indicating a need for a more direct contact with field practice for 
teachers in these schools. All agree that if the teaching of public health is to 
be kept current with practice, a closer working relationship between schools 
and the field is a necessity. We know that medical school faculties keep well 
ahead of general medical practice through research. It would seem desirable 
on the part of schools of public health to develop more interest in research 
in public health practice as a basic part of their program. 

In medicine we find research to be a basic responsibility of the school 
of medicine. The practising physician is not ordinarily equipped to do research, 
although many practitioners retain this interest and activity after their training 
period. If we apply similar reasoning, we would then expect public health 
schools to take real leadership in promoting research in public health practice. 

In public health I have always been impressed with problems at the local 
level, or if you prefer, the county health department. Many programs which 
are the subject of national or state discussions are not applied locally because 
no method has been devised for their application. National agencies often 
define the problem, discuss it thoroughly, and limit the program to the develop- 
ment of an organization and publication of printed material. 

We have many problems today that are well recognized—problems in 
geriatrics, heart disease, prevention of home accidents, etc., in all of which there 
is a real need for pilot programs. 

Just a word in regard to the growing demand for groups and organizations 
to work together. The trend toward a better integration of related health pro- 
grams is obvious. We are beginning to see the hospital and public health fields 
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arrive at a place where it is no longer possible to separate them administratively. 
Hospitals are thinking in terms of the health of the people—of programs 
outside the hospital wall, and are initiating the organization of health councils 
in many places. A few more pilot programs to experiment with the combined 
hospital and public health department approach to community needs might 
materially advance both programs. 

I want to talk for a few minutes about field training. Dr. Benjamin G. 
Horning in a paper discussing this subject said, “There is general agreement 
among persons concerned with the education of public health personnel that 
their preparation should include a period of field experience as well as academic 
training”. That this is true is evidenced by the large number of agencies offer- 
ing field experience and the considerable expenditure of funds for this type 
of training. 

No discussion of field training can be held without giving the public health 
nursing profession full credit for their accomplishments. They have taken the 
lead in formulating the principles which apply to field training. Many of these 
principles which are here outlined deserve our study. 


They emphasize the importance of standardizing the length of training periods— 
this leads to a clarity of definition and facilitates planning. 


They recognize that field teachers need special training and qualifications—they 
outline such special training programs. 


They have prescribed the content of field training periods. 


They have accepted the principle that field training should be for credit—this 
gives such training the same status as academic teaching. 


They have established the relationship between schools of public health nursing 
and units giving field experience—schools do not administer the program at the 
local level but advise and consult with local staffs; they approve fields for teach- 
ing and evaluate field experiences. 


They have been interested in developing a mechanism to bring together state and 


local personnel with representatives of nursing schools to unify the field training 
program. 


These are principles which should be applied to field experience for all 
types of public health personnel. Some progress is being made to this end. The 
basic standards of health units which would qualify them as field training centers 
have been outlined by the American Public Health Association. Recently, the 
American Board of Preventive Medicine and Public Health was established 
and requires an approved residency for physicians who desire to become diplo- 
mats. Eventually, what constitutes a satisfactory residency should be prescribed. 
We will need to establish training programs for field teaching staffs and pre- 
scribe the content of field experience programs for physicians. 

Sanitation field training exhibits extremes over the country in quality, 
length of prescribed experiences and type of students. Little has been done to 
apply the principles listed under the discussion on nursing. Most of us feel 
that sanitation is a very important aspect of public health work. The taxpayers 
certainly do. We need to upgrade the whole sanitarian training picture. More 
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than in any other field, the rightful place of the sanitarians of the future will 
be determined by the extent to which we can secure qualified personnel. 

Most public health schools have regarded field training pretty much as a 
function of state health departments. Such schools have not made the contri- 
bution to the field training program that they should. They have followed the 
outmoded pattern set by medical schools which until recently have felt that the 
internship and residency were solely the responsibility of the hospital. Medical 
schools now have recognized their function in graduate medical education and 
the need to improve this type of training. There is a definite trend to have all 
general medical internships and residencies related to medical schools. This 
pattern should be followed by schools of public health, and when these schools 
accept this responsibility, we will have field training experiences on a satisfactory 
plane. 

Public health schools’ responsibility for field training programs should 
include in-service training of field teachers, approval of field areas for credit, 
consultation and advice to field staffs, and evaluation of programs. 

State health departments have the basic responsibility for over-all super- 
vision and administration of field training programs. They must assure adequate 
basic programs in local units to do a good field training teaching job. They 
should be sure that the program in a training unit is the kind of program 
they recommend for the state as a whole. State health officers must take the 
initiative in providing an adequate personnel program—including recruitment 
and training—which will fill the requirements of an expanding and changing 
public health organization. 

We have said much in the past of the importance of co-operation in 
health work. We need a mechanism in each state for bringing together those 
interested in the training problem—heads of divisions of the state health depart- 
ment, personnel from participating county health units, and teachers in public 
health schools—to formulate in some detail the field training program. I would 
like to emphasize two points here—the importance of all interested groups 
participating, and the vital necessity of working out the phases of field training 
in sufficient detail to give local teaching staffs materials which they can trans- 
late into training activities. Some states have made a beginning. Some have 
organized permanent representative committees to do this work. A few have 
employed full-time people who will be responsible for initiating training activities. 
Like most other successful ventures, this takes initiative, co-operation, and work. 
Our future effort in preventive medicine and public health will be of a quality 
proportionate to our ability to provide adequately trained people for the job. 





Experience with Oral Immunization against 
Diphtheria and Tetanus in Human Subjects 
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HE results of experiments on oral immunization of guinea pigs with 

diphtheria toxoid were reported previously in this journal(1). Striking rises 
in diphtheria antitoxin were obtained with different groups of Schick-negative 
guinea pigs when the diphtheria toxoid was given orally as a booster or recall 
dose. Moreover, good antitoxin titres were obtained in groups of normal guinea 
pigs where the oral toxoid was used as the primary stimulus. 

Further animal experiments have confirmed the above and have shown 
that guinea pigs, immunized via the oral route, van become Schick-negative 
and are able to resist challenge doses of 15 M.L.D. of diphtheria toxin. The 
authors have also found (unreported to date) that guinea pigs respond well 
to both diphtheria and tetanus toxoids when these are given orally as combined 
antigens and used either as a recall dose or as a primary stimulus. An interesting 
observation was also made in these latter experiments, namely, when the 
diphtheria toxoid was given orally, the guinea pigs showing rapid development 
of diphtheria antitoxin, within 7 days, became Schick-negative and 3 and 4 
months later were able to resist 15 M.L.D. of diphtheria toxin, whereas the 
guinea pigs that developed antitoxin slowly, 3 to 4 weeks, remained Schick- 
positive and were unable to resist the lethal toxin doses given after a similar 
period. The results with animals were so encouraging that a series of experiments 
on humans was started. A number of preliminary experiments have been com- 
pleted, and because of the wide interest expressed following the animal experi- 
ments, it was thought desirable to report these results for the information and 
guidance of other investigators. 


RESULTS OF HUMAN TRIALS 


Other workers (2, 3, 4), who have reported on the oral use of diphtheria 
toxoid as the recall dose, have all employed tablets or lozenges containing 100 Lf. 
An average total dose of 2,800 Lf spread over a 7-day period was used in 
these earlier experiments. The results of our animal experiments indicated that 
much larger doses were necessary, and, accordingly, more concentrated tablets* 
were made and these were given over a 4-day period. 


— 1Bacteriologist, Laboratory of Hygiene, Department of National Health and Welfare, 
ttawa. 


Associate Professor, Department of Health and Social Medicine, and Secretary to 
the Faculty of Medicine, McGill University, Montreal. 


*All of the tablets used were manufactured specially for this a by the Connaught 
Medical Research Laboratories, under the direction of Dr. P. J. Moloney: 
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Experiment No. 1 — Diphtheria Toxoid Alone in Adults 


Tablets containing 1,000 Lf each were used. By guinea pig assay(5), the 

toxoid used in terms of Lf value was found to have 78 per cent of the immunizing 
efficiency of the Laboratory of Hygiene’s fluid toxoid standard. The following 
preliminary tests were carried out in an attempt to find the best dosage schedule 
for humans. 
1. (a)—A group of 7 adults were given 1 tablet a day on each of 4 suc- 
cessive days, giving a total dosage of 4,000 Lf. Prior to consumption, the tablets 
were dissolved in 50 cc. of tap water and were taken 1 to 2 hours after breakfast. 
Blood samples were taken before immunization and one week and three weeks 
after. The results were: 


Antitoxin Titre 
Subject Before Toxoid 1 Week 


J. N. .128 768 

ye 8 .256 384 

.256 512 

.064 .064 

.016 .016 

0 0 

0 0 
Two-fold to twenty-fold rises in antitoxin levels were obtained in four of 
five subjects, who had measurable diphtheria antitoxin in their sera before taking 
the tablets. The fifth (D.F.) showed no rise. Two adults who lacked measurable 

antitoxin originally, failed to develop any. 

1. (b)—A group of 6 adults were given 2 tablets per day, from the same lot 
used above, for each of 4 days, a total dosage of 8,000 Lf. The tablets were 


swallowed per se about 1 - 2 hours after breakfast. Blood samples were taken 
before and at intervals of 1 week and 1 month after toxoiding. 


Antitoxin Titre 
bject Before Toxoid 1 Week 1 Month 


.004 .008 .032 

0 .032 032 
0 0 0 

i .016 016 016 

» as A 0 0 .004 
; 0 0 0 


Only two of the above group had measurable diphtheria antitoxin in their 
blood before taking the toxoid. One of these (E.F.) showed an eight-fold 
increase, while the titre of the other (R.A.) remained the same. Four had no 
measurable antitoxin originally but two of these developed antitoxin (D.H. .032 
units, and R.H.A. .004 units) within the course of this study; the other two did 
not. Of this latter group, only one (D.T.) had no known previous experience 
with diphtheria or diphtheria toxoid. 

1. (c)—Five adults were given 2 tablets a day for four days (8,000 Lf total 
dosage). The tablets were dissolved in 100 cc. of tap water and taken, as previ- 
ously, 1 - 2 hours after breakfast. ' 


Antitoxin Titre 
Before Toxoid 1 Week 


.256 .256 
.256 512 


0 .008 
512 1.536 
0 0 
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Three adults in the group had measurable diphtheria antitoxin originally 
and two of these had increases in antitoxin titre following ingestion of the 
toxoid. Two had no detectable antitoxin before starting the tablets; one (J.V.) 
who had received diphtheria toxoid in infancy developed .016 units, whereas 
the other (L.E.), who had no previous experience with either diphtheria or 
diphtheria toxoid, failed to develop antitoxin. 

1. (d)—To ensure that the subjects on test were not being over-dosed, two 
adults were given 1 tablet a day on 2 successive days, a total dosage of 2,000 Lf. 


Diphtheria Antitoxin Titre 


Subject Before Toxoid 1 Week 1 Month 
V. C. 256 .256 .256 
im, TF. .064 .064 .064 


Neither showed rises in diphtheria antitoxin titre despite the fact that both 
showed measurable diphtheria antitoxin in their blood before taking the toxoid. 
This led us to believe that, with our method of immunization, a much heavier 
dosage was indicated. 

1. (e)—Five adults were given 3 tablets a day on each of 4 successive 
days, a total of 12,000 Lf. The tablets were taken per se before breakfast by three 
of the subjects and 1 - 2 hours after breakfast by the other two. 


Antitoxin Titre 


Subject Time Taken Before Toxoid 10 Days 

C. A, 0 016 
Before 

J. W. Breakfast .064 512 

E. G. .004 4.096 

R. B. After .016 .064 
Breakfast 

F. C. .064 .064 


With the exception of one (F.C.), who took his tablets after breakfast, 
substantial increases in antitoxin were obtained. 
1. (f)—The possibility of interference with immunization by acid of the 
stomach was next considered, and an attempt to determine this point was made 
by taking the toxoid tablets in delayed action (enteric) capsules* which were 
to take the tablets through the stomach before dissolving and releasing the toxoid. 
Each adult was given 1 capsule containing 4 tablets (1,000 Lf each) per day on 
each of 4 successive days, a total of 16,000 Lf. The capsules were taken %4 hour 
before breakfast. 

Diphtheria Antitoxin Titre 


Subject Before Toxoid 2 Weeks 
12. 0 0 
F. N. 0 0 
M. B. 0 0 
E. K. 128 128 
ec. .256 .256 


With the exception of J.P., all on this test had been toxoided earlier in life. 
None showed increased diphtheria antitoxin. Assuming that the delayed action 


*The authors are very grateful to Mr. F. Willson, Associate Director of Control, Parke, 
Davis & Company, Detroit, for supplying the special capsules for this study. 
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capsules were acting as designed to do, this suggests that the effective process 
in oral diphtheria immunization takes place before the toxoid leaves the stomach. 
This series, however, is too small to be significant. 


Experiment No. 2 


An attempt was then made to determine the effectiveness of the oral ad- 
ministration of diphtheria and tetanus toxoids combined. Tablets containing 2,000 
Lf diphtheria toxoid and 320 Lf tetanus toxoid per tablet were prepared. The 
material was assayed and potency of the diphtheria toxoid fraction was found 
to be 60 per cent of our fluid standard. The potency of the tetanus toxoid was 
94 per cent of our fluid standard. : 

Five adults were given 2 diphtheria-tetanus toxoid tablets in delayed action 
capsules on each of 4 successive days, a total of 16,000 Lf diphtheria toxoid and 
2,560 Lf tetanus toxoid. The capsules were taken % hour before breakfast. A 
control series also with 5 adults, identical in every respect except that the toxoid 
was given in tablet form, was conducted at the same time. 

Antitoxin Titres 


Diphtheria Tetanus 
Subject Before Toxoid 2 Weeks Before Toxoid 2 Weeks 
Tablets in 


Rods .064 .064 .256 .256 
delayed | E. H. .128 .128 4.096 16.4 
action 
capsules : wih OS 0 .064 .064 
BE. J. &. .128 i 2.048 4.096 
2: 0 .256 .256 
PAST. 0 
rs te. .002 ‘ .064 .064 
Tablets 
given x. Ss 0 .032 .032 
per se 
D. A. .016 ; .032 .032 
ge § 0 .256 .256 


The results of this last series were not impressive nor conclusive. Of the 
group receiving tablets in capsules, only one (E.J.H.) had a rise in diphtheria 
antitoxin, and two (E.H. and E.J.H.) had substantial increases in tetanus 
antitoxin. Of the group taking the tablets per se, two had a rise in diphtheria 
antitoxin and none had rises in tetanus antitoxin, suggesting that the activity of 
the tetanus toxoid is in the gut. 


Experiment No. 3 — Oral Immunization of Children against Diphtheria 


Fifteen children of pre-school age were given 3 tablets (1,000 Lf diphtheria 
toxoid per tablet) on each of 3 successive days, a total of 9,000 Lf. Blood 
samples were taken before and 2 weeks after immunization. Each child in this 
study had been immunized and had received a booster dose of diphtheria toxoid 
parenterally prior to this study. The ages at the time of the various inoculations 
and the results obtained are as follows: 
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Age in Months of Subjects 





at time of Oral Immunization Dip. Antitoxin 
Before Oral 2 Weeks 

Primary Booster Oral Toxoid After 
M. A. 5 23 55 .032 064 
W. B. 4 22 55 0 0 
LB 4 22 58 .256 .256 
W. D. 5 15 65 .002 016 
C. D. 5 32 61 128 128 
Ss. G 7 24 57 512 4.096 
D. G. 6 17 67 .064 064 
N. G. 4 18 38 .128 256 
D. H. 5 18 59 .256 256 
EF 36 46 56 .128 512 
2 as 54 69 76 2.048 2.048 
K. McA. 4 20 47 512 512 
B. McK. 4 25 48 512 1.024 
R. O, 6 18 55 .256 256 
B. W. a 15 57 0 004 
































Seven of the 15 children in the study had rises in diphtheria antitoxin titres. 
One child, who lacked pre-oral immunization antitoxin, failed to develop any. 


DISCUSSION 





The present report, which deals with the oral immunization of humans, did 
not show nearly as striking results as those from similar experiments with 
guinea pigs despite the fact that heavy dosages, based on the guinea-pig findings, 
were used, 

Seventeen (42.5 per cent) of the 40 adults had no measurable diphtheria 
antitoxin prior to the present immunization attempt. Of these, four (all of whom 
had been toxoided earlier in life) developed diphtheria antitoxin. Only three 
members of this group had no previous history of toxoiding. Twenty-three adults 
had measurable diphtheria antitoxin before the start of the experiment and 13 
(56 per cent) of these had increases in titres following the oral immunization. 
Thus, only 17 (42.5 per cent) of the entire group had satisfactory response to 
the oral preparations. If, on the other hand, we eliminate the subjects taking the 
toxoid in delayed-action capsules, and the two who had a total dosage of only 
2,000 Lf, it is found that 12 of 16, or 75 per cent, of those with initial measurable 
diphtheria antitoxin showed a response to the oral toxoid. 

The results with children were similar to those obtained with adults. Seven 
of the 15 children had increased diphtheria antitoxin titres two weeks after the 
administration of diphtheria toxoid tablets orally. 

This is a poor response, but it should be pointed out that the present study 
consisted of a series of ranging tests whereby different dosages and different 
methods of administration were tried. The optimum dosage and the most 
advantageous method of administration have still to be determined, and the fact 
that 50 per cent of the subjects had increased antitoxin titres should be sufficiently 
encouraging to continue these studies. 

Of the ten adults who received the combined antigens, only one responded 
to both the diphtheria and tetanus fractions. Two others responded to diphtheria 
toxoid alone and one to tetanus toxoid. This is far too small a series in which to 
form any sound opinion and further studies are obviously necessary. 
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An encouraging feature noted in the study was that despite the high dosage 
employed—up to 16,000 Lf diphtheria toxoid for adults and 9,000 Lf diphtheria 
toxoid for children—there were no reports of constitutional or intestinal dis- 
turbances in either the adults or children. There is every reason to believe that 
higher dosages could be employed without hazard. 

Further studies are now under way to determine optimal dosage and the 
best method of administration. Bousfield (2), Petrini (3) and Masucci e¢ al. 
(4) used maximum doses of 2,800 Lf. These were prepared in 100 Lf aliquots 
and administered periodically throughout the day for seven days. Their reported 
results appear considerably more successful than ours. The spreading out of 
doses and lengthening the course of administration may, therefore, be an ad- 
vantage over the methods used by us where the individual doses were large and 
the period of administration was short (4 days). 

Bousfield (2) believed that the stimulation took place between the lips and 
the lower end of the oesophagus and he prepared toxoid lozenges and recom- 
mended that these be sucked slowly. Petrini (3) used ordinary tablets as the 
vehicle for the toxoid and these were swallowed per se. Masucci et al. (4) used 
hard compressed tablets and these were placed under the tongue until dissolved. 
In our work, tablets with varying Lf content were used. Three methods of 
administration were attempted—swallowing the tablets per se, dissolving them 
in water immediately before drinking, and by taking them enclosed in delayed- 
action (enteric) capsules. There appeared to be little difference in results between 
the first two techniques whether the tablets were taken before or after meals, 
but the response following the third method was very poor. The number treated 
in this last manner was too small to be significant but the indications confirmed 
Bousfield’s findings in that, for diphtheria toxoid taken orally, the beneficial 
action appears to take place before the toxoid leaves the stomach. On the other 
hand, there was some evidence to suggest that the beneficial action of oral tetanus 
toxoid takes place in the gut. The possibility thus arises that the beneficial action 
of the various antigens, taken orally, occurs in different portions of the digestive 
tract, a factor which would obviously have considerable influence on the combin- 
ing of antigens for oral use. 

In our experiments with guinea pigs, alum-precipitated diphtheria toxoids 
having a potency of 10 times that of normal fluid toxoid, when given parenterally, 
have been found to be completely inocuous when administered orally. This 
indicates that anything in the preparation of the toxoid that influences its absorb- 
ability could have considerable effect on the final result. Masucci et al. used a 
concentrated toxoid which was prepared by adjusting the pH of crude toxoid 
and precipitating with ethyl alcohol in the cold. The diphtheria and tetanus 
toxoids incorporated in the tablets used in this study were of the order of purity 
of 1,600 Lf per mg. nitrogen and 700 Lf per mg. nitrogen respectively. Purification 
was effected by precipitation with ferric phosphate followed by fractionation with 
ammonium sulphate and dialysis, after which the solutions of purified toxoids 
were freeze-dried (6). 

The high proportion of adults (42.5 per cent) with no measurable diphtheria 
antitoxin before immunization is an interesting point. The feeling exists that 
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vigorous immunization campaigns among children offset the probability of any 
major diphtheria epidemic, and, therefore, little or no attention is paid to the 
general adult population. In the light of these findings, however, the consideration 


by public health officials of a program for the immunization of adults against 
diphtheria is not without merit. 


SUMMARY 


The present report deals with the oral immunization of 40 adults and 15 
children. Heavy dosages from 2,000 Lf to 16,000 Lf diphtheria toxoid and 2,560 
Lf tetanus toxoid were used. The results obtained were not nearly as striking 
as results from similar experiments with guinea pigs. 

Notwithstanding the high dosage, there were no reports of constitutional 
or intestinal disturbances in either the adults or children. 

Several methods of administration were attempted. The results are recorded 
and their significance discussed. 

There was little in the present study to show that primary immunization 
can be established in man via the oral route. Four adults with no measurable 
antitoxin before immunization developed titres following the oral administration 
of toxoid tablets. All of these, however, had been toxoided earlier in life, so 
that the appearance of antibodies might have been the result of a secondary 
stimulus. 

The results, while not impressive, were sufficiently encouraging to show the 
need for further study. 
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Traffic Accident Investigation— The Next Phase 


N. L. BURNETTE, D.Sc.S. 
Assistant Vice-President 
Metropolitan Life Insurance Company 
Ottawa, Ontario 


ee years ago I had the honour of presenting before this Association 

a paper somewhat pessimistically titled “Death in Safety Week”. If I may 
be permitted to garble a famous remark of Mark Twain’s, my complaint was that 
everybody talked about traffic accident prevention, but no scientist did anything 
about it. This broad generalization no longer holds good. In the years that have 
passed, painstaking and sound work in psychology and in medicine and its applied 
sciences has disclosed that many obscure reasons for accidents causing injury 
and death are linked to behaviour, which has a deep emotional significance. At 
the moment there is wide divergency of opinion as to the percentage of accidents 
in which the basic cause is rooted in the emotional life of individuals. Perhaps 
in the groups studied to date selection plays a part, but we can assume that even- 
tually the gap between minimum and maximum estimates will be narrowed as 
findings are checked. The data will be enriched quantitatively. If important varia- 
tions in behaviour patterns of racial, social, and economic groups are disclosed, 
this will be a valuable addition to the sum of our knowledge. In the meanwhile, 
we, who are interested in the whole broad subject of accident causation, are under 
a debt of gratitude to those who, working in a specialized field, have pioneered 
the use of the clinical method in investigation. Today I suggest to you the need 
for extending the use of this. 

I know of no better traffic accident statistics than those compiled in the 
United States by the Kansas State Board of Health, and in Canada by the Ontario 
Highways Department. The most recent available figures for Ontario (1948) 
show a reported total of 43,668 drivers involved in mishaps. 42,932 drivers were 
classified as normal. They were not intoxicated. They had no physical defects 
obvious to lay observers. They were not suffering from apparent fatigue. 33,564 
had five years or more driving experience. Only 2,206 were driving too fast. Cars 
with mechanical defects did not total 1,700. 

One more item: among 7,750 persons listed in the Ontario report under 
“Action of Drivers” 19.6 per cent were on the wrong side of the road, and a 
similar percentage drove right off the roadway. The excellent statistician of the 
Kansas State Board of Health simply states that “vehicles driven on the wrong 
side of the road caused 26 deaths, and 14 deaths were caused by improper pass- 
ing”. It is curious how consistently this driver behaviour has remained with us 
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throughout the years. In 1935 there were over half a million reported motor 
accidents in the United States: 15 per cent were due to people driving on the 
wrong side of the road, and in 17 per cent of the fatalities people drove off the 
roadway. It is inconceivable that for one and the same basic reason all the people 
in one group were too far over on the left of their own right of way, or that for 
one and the same basic reason all the people in the other group drove off the right 
side of their traffic lane. The question posed by these accidents illustrates the 
difference between a statistic and an epidemiology. The first merely is a tabulation 
of end results by frequency and distribution. The second would show the relation- 
ship of each occurrence to the state of the individual involved. Is it not reason- 
able to suppose that under such a heading as “state of the individual” case his- 
tories of a sampling of drivers might disclose a variety of physical conditions 
affecting vision, muscular coordination, and judgment? Discovery would permit 
of cautionary advice being tendered to individuals and in some cases remedial 
action would be possible. (See footnote at end of article.) 

Studies of vision might throw some light on the puzzling habit of driving 
too far to the right or left. Perhaps it is related in part to right- or left- 
eye dominance. In the latter case there might be a connection with left-handed- 
ness, and the tendency to exert too much left-handed pressure on the wheel. A 
healthy curiosity concerning the validity of these conjectures would be worth- 
while, on the assumption that some usable information might be disclosed. Apart 
from defects of vision there are other physical conditions which do not disable a 
person one hundred per cent all the time. These cannot lightly be dismissed as 
possible accident hazards. Briefly consider just three loosely defined groupings. 

First, the prevalence of varying degrees of discomfort, caused by rheumatoid- 
arthritis and osteoarthritis. Second, disabilities that, in so far as our vital sta- 
tistics are concerned, appear to be on the increase in our aging population. Third, 
other physical conditions causing periods of dis-ease, temporary in duration, but 
sufficiently annoying to distract attention or reduce alertness. 

One wonders how many unexplained accidents happen to sufferers in the 
first group, the arthritics, because of pain and limitation of movement. With the 
second the only observation that with due caution one can offer at present is that, 
in so far as an insufficient number of cases provide one with data, some sufferers 
from heart ailments either get sufficient warning to pull their car to a stop at the 
onset of an attack, or they are just plain lucky. For some reason this does not 
seem to be true of diabetics. What percentage of road hazards are created by per- 
sons affected by cardio-vascular-renal disturbances, or by inattention to control 
of a diabetic condition, is anybody’s guess. 

Laymen cannot be expected to realize the connection between impaired health 
and the risk of accidents, unless people in authority can show them the reasonable- 
ness of this. Commonsense assumption is hardly sufficient. What is needed is 
proof. There would need to be enough data to impress the motoring public with 
the fact that despite the very best intentions to be careful, courteous, and law- 
abiding, a driver can invite mishap if he is not in control of his bodily functions. 

In considering methods of determining the prevalence of sub-standard phy- 
sical conditions among drivers and the relationship of this to accidents, a distinc- 
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tion might be drawn between examination for disclosure of vision defects and 
other types of handicaps. The whole subject of eyesight in relation to efficiency 
is complex. Possibly what is needed as an initial step is more laboratory research 
into the matter of vision, with the emphasis on the relation of this to driving 
skills. One would like to think of this work being adequately financed and then 
conducted under university auspices. In the more general field of physical handi- 
caps, one thinks of traffic courts logically providing both the locale and the human 
material for examination. To a competent and sympathetic interviewer, the com- 
pletion of the medical case history of a person involved in an accident should 
present no more of a problem than a thorough employment examination in in- 
dustry, or a thorough examination for life insurance. 

Two things seem desirable in connection with the establishment of a clinic 
for the making of pilot studies. First, there should be a sufficiently large inflow 
of cases. Second, these cases should constitute a thorough sampling of all those 
who fall into the traffic court net. If only special cases were referred, statistical 
findings would be unfairly weighted. The examiner would not primarily be con- 
cerned with the severity of the accidents. Whether a driver causes a fatality or 
only a fifty dollar damage to property so often is a matter of pure chance. The 
point of interest would be the “why” of driving behaviour. 

Given significant data on physical condition and driving, what could be done 
with it? For one thing, one hopes that it would broaden the scope of safety edu- 
cation. At present, among other good sound advice, safety education stresses the 
care of the inanimate machine. It is understandingly silent on the subject of the 
human machine. More important still, useful information would forge a bond of 
interest between traffic accident prevention and medicine. 

I have in my possession an editorial from a distinguished medical journal. 
It deplores the needless slaughter on the roads, expresses the pious hope that 
doctors will refrain from taking advantage of professional immunity to create 
highway hazards, even in emergencies, and then it ends up with a statement that 
I quote in full. 


“The medical profession’s greatest contribution to the saving of lives does not consist in 
accident prevention. It consists in the prompt and effective treatment of accident victims. 
For this contribution hospitals and the medical profession locally have organized so that 
accident victims will receive immediate medical attention in all but the most exceptional 


instances.”” 

You will note that the statement does not discount completely the physician’s 
interest in prevention. It relegates it to a minor position. But if the medical man 
had reliable information about the matters I have outlined, his interest might be 
strengthened, to the great benefit of some of his patients, as well as to the profit 
of the whole movement for accident prevention. 

Before an audience such as this it is not necessary to stress that any research, 
and perhaps particularly that concerned with the complexities of human behaviour, 
is a long and arduous task. Results will not be achieved overnight. Furthermore, 
I am sure that this audience will be sympathetic to the view that a line of investi- 
gation. started and then found to be unproductive cannot be counted as a complete 
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waste of time. As has so truly been said, even erroneous theories can do useful 
service temporarily ; disposing of them narrows the field of inquiry. 

The situation in connection with traffic accidents cries aloud for all the help 
that science can offer. Road accidents do happen because of disobedience of ele- 
mentary rules, but bald statements to the effect that eighty per cent or forty per 
cent of all accidents could be prevented if everyone led a sober and righteous life 
just leave one cold. It cannot be as simple as all that. 

That in numerous traffic accidents the true cause is embedded in the emo- 
tional life of the individual has been shown by investigation in the psychiatric 
field. As long as there is left unexplored the field of physical conditions in relation 
to driver behaviour, we may well ask ourselves whether public health is not miss- 
ing an opportunity to contribute to further knowledge of accident causation. 


Colour deficiency must be excluded from one’s thinking when considering physical handi- 
caps which could be overcome. Despite the claims, too hastily made during the late war, the 
best informed and most experienced specialists in the field of colour vision emphatically are 
of the belief that congenital colour deficiencies cannot be remedied by the use of diets, medi- 
cines, training or other treatments now known to science. The best summary of discussions 
on = whole subject is to be found in the Sight Saving Review, volume 17, issue No. 4, 
194 


Also the concluding sentence of an article on colour blindness published in Hygeia, Sep- 
tember 1948, as follows: 

“Any claims to the contrary, any treatment which convinces operators they can see 
colours they could not see before, will decrease safety i in transportation, decrease security in 
national defence and decrease efficiency in industry.” 





Sanitation Problems in Areas Annexed 
to a City 


J. K. CURTIS, M.A.Sc. 
Sanitary Engineer 
Ottawa, Ontario 


ON January 1, 1950, the City of Ottawa annexed portions of Nepean and 

Gloucester Townships. As a result of this annexation, the population of 
the City increased from 162,000 to 198,000 and the area increased from approxi- 
mately 6,900 acres to approximately 29,000 acres. The City of Ottawa now 
ranks 7th in population and 3rd in size amongst the cities of Canada. The 
population density of the original city is 25 persons per acre, whereas the 
annexed areas have a density of 1.5 persons per acre. 

The problems of sanitation in these annexed areas have been encountered 
to a greater or lesser extent in the fringe areas of most larger cities in both 
Canada and the United States. We in the Ottawa City Health Department are 
at a very early stage in this development and possibly we are a little premature 
in public discussion of these problems. We have not found the answer to all 
phases of annexation sanitation and undoubtedly we have solutions which have 
been or will be improved upon by other cities. It is not our intention to discuss 
the problems of routine organization and administration which naturally develop 
as the result of such sudden enlargement, but rather, to outline the problems 
which are more or less unique to annexation. With that in mind, the main topic 
of discussion will be the relationship between wells and septic tanks. 

In many respects the problems encountered in these annexed areas are 
similar to those in smaller towns and villages which are not serviced with 
municipal water or municipal sewerage systems. In these villages, the con- 
tamination of private wells by privies, cesspools and septic tanks has long been 
a source of worry for health unit officials. The financing of municipally con- 
trolled systems has been the major deterrent. In Ottawa we have a central 
urban area surrounded by a number of these villages. All of this is further 
aggravated by the rate at which housing developments have been proceeding 
in the post-war years in areas where, for various reasons, municipal services 
cannot be developed at the same rate. The water supply for these projects 
must of necessity be obtained from wells and the domestic wastes must be dis- 
posed of by means of spectic tanks, either on an individual or a community 
basis. In the Ottawa area the construction of new houses has tended to lag 
behind that of other Canadian cities until now, and it is our belief that this 
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year will see the largest number of houses constructed in any one year to date. 
In previous years, with large areas available, houses have been constructed 
with reasonable distances between them and no resulting congestion of dwellings. 
However, with the present urgent need for additional houses, contractors 
and private builders tend to construct houses in the intervening spaces and 
to develop areas which may become completely covered with dwellings. With 
a large number of houses built on lots measuring 50 by 100 feet or less, there 
inevitably results a congestion of wells and septic tanks which can become a 
serious threat to the health of the inhabitants. 

In Ottawa the construction of a great number of dwellings in areas which 
could not immediately be serviced with water and sewerage facilities, was 
viewed with a certain amount of alarm. This alarm was based, in part, on the 
rather high prevalence of typhoid fever and other enteric infections in the area. 
During the past few years, approximately one-half of the typhoid fever cases 
in the province of Ontario have occurred in the Ottawa area and many of 
these in that portion of the township recently annexed to the City. The pre- 
sence of typhoid carriers in these annexed areas has been definitely indicated 
on several occasions. These fears were brought to a head during the month of 
July, 1949, when a small outbreak of typhoid fever occurred in one of the 
fringe areas. As a result of a fracture in one of the trunk sewers, a number of 
nearby wells became contaminated. Approximately 60 cases of dysentery and 
10 or a dozen cases of typhoid fever were definitely traced to the consumption 
of water from these contaminated wells. The nature of the ground, being of 
cracked and fissured rock, was a very important factor in this particular 
outbreak, as it permitted flow of sewage from the break to the ground water 
supply. This instance, along with others, has convinced the Health Department 
of the City of Ottawa that some form of rigid control must be exercised over 


the construction of wells and septic tanks, and over the location of dwellings 
in fringe areas. 


ENGINEERING ASPECTS 


Before discussing these controls, it might be advisable to outline some 
of the engineering aspects of the provision of municipal water supplies and 
sewerage facilities to these new housing developments. Obviously if such faci- 
lities can be provided immediately, much of the problem disappears. Un- 
doubtedly you are well aware of the difficulties which municipal officials every- 
where are encountering in keeping up with the pace set by housing projects. 
In too many cases, water supply plants do not have sufficient capacity to 
provide the quantity of water necessary, and trunk sewers do not have sufficient 
size to carry away all the sewage from newly developed areas. Many cities 
and towns throughout Ontario have taken this opportunity to review the basic 
engineering designs of their entire systems. While this may result in some 
temporary delay in the provision of facilities, it is undoubtedly a wise pro- 
cedure to follow. In the City of Ottawa, a very comprehensive report was pre- 
pared by a firm of consulting engineers from Toronto. This report, which was 
designed to provide services in conformity with the National Capital Plan, 
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made recommendations covering the provision of water supply and sewerage 
facilities for the whole city area, as envisioned by the National Capital Plan, 
out as far as the inner edge of the Green Belt. The major construction works 
of such a development were reviewed, including large sanitary sewer col- 
lectors, interceptors and a sewage treatment plant. The total cost of this work 
was estimated at approximately $22,800,000. Over and above this, of course, is 
the cost of all smaller water mains, sewers and house connections which would 
be financed under the Local Improvement Act. 

In conformity with this engineering report the Ottawa Water Works 
Department has prepared plans for the construction of two additional over- 
head storage tanks this year, as well as the construction of two underground 
reservoirs and approximately twenty miles of water mains. The additional 
water-storage capacity on the distribution system will permit operation of the 
filtration plant at a high rate for a greater number of hours per day. The 
water-main extension program alone is approximately three times as much as 
the City has ever attempted before in any one year, and is almost ten times 
the yearly average rate of construction over a forty-year period. It is antici- 
pated that this rate of construction of water mains will continue at the same 
high peak for a number of years before the total demand is met. The con- 
struction program for sewerage facilities has not been formulated as easily as 
the water-works extension plan due to the difference in cost and the difficulty 
of financing such a project; also several large trunk collector sewers must be 
constructed before any extensions are made to serve new dwellings. The work 


of constructing trunk sewers will begin soon and it is anticipated that a sewer 
extension program also will be commenced in the near future. However, even 
with this gigantic program of extending water mains and sewers into newer 
and outlying sections of the City, it is not possible to even keep up with 
the pace of housing developments and many years must inevitably pass before 
the need and demand for these facilities have been met. 


Lecat ASPECTS 


When individual houses or housing projects are constructed without 
the benefits of municipal water supplies and sewerage facilities, the Medical 
Officer of Health for that area becomes immediately and directly involved. 
Section 14 of Schedule “B” of the Public Health Act gives authority to the 
Medical Officer of Health to issue a permit in writing for the construction of 
any cesspool, privy or septic tank. In Ottawa, as presumably in other cities, 
city By-Law No. 6012 specifies that any person constructing a well, or private 
water supply, must first obtain a permit from the Medical Officer of Health. Of 
course, along with these permits, any person constructing a house or building 
must secure a building permit and a plumbing permit. In Ottawa, to facilitate 
the administration, all of these permits are very closely related to the building 
permit, in the case of the construction of new dwellings. 

It follows from this that much authority rests with the Medical Officer 
of Health for the control of house construction. Obviously if the Medical 
Officer of Health refuses to permit the construction of wells and septic tanks 
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under a given set of circumstances, there is little use of constructing the 
dwelling. The Medical Officer of Health also has to guide him the standards 
of area as set by the Ontario Department of Health and the Ontario Depart- 
ment of Planning and Development. These standards, which are not legal 
requirements but rather examples of good public health practice, specify that 
the minimum area of a building lot where municipal water supply and muni- 
cipal sewerage facilities are available should be 5,000 square feet. If munici- 
pal water supply is available but sewage disposal has to be effected by means 
of a septic tank, the area should be 7,500 square feet, and if neither municipal 
water supply nor municipal sewerage is available, the area specified should be 
12,000 square feet. In many cases this latter area of 12,000 square feet has 
been increased to 15,000 square feet to facilitate sub-division of the lots when 
municipal facilities have become available. These standards of area and size 
are, of course, now met in all registered sub-divisions, since these must be 
approved by the above-mentioned Provincial Departments. However in Ottawa, 
as I presume the situation is in many other cities, much of the land has been 
sub-divided for years and the lot sizes do not conform to these requirements. 
In our case some areas have been sub-divided for 40 or 50 years in lots as 
small as twenty-five by ninety feet. Again little control has previously been 
exercised over the individual who wishes to sell lots without registering the 
sub-division. These lots may be sold by instrument numbers or by metes and 
bounds. 

Obviously it would be very difficult to enforce the above-mentioned stand- 
ards in older sub-divisions without a certain degree of flexibility. This would 
be increasingly difficult with the present need for housing which is felt in all 
areas. Indeed, by the strict enforcement of regulations for new building lots 
one might defeat the aims of another very important public health matter, the 
relief of overcrowding in existing buildings which may or may not come up 
to reasonable public health standards. While the problem is basically one of 
health, there are also several other aspects which are more closely related to 
city planning. With this in mind, the Board of Control of the City of Ottawa, 
in an effort to meet all reasonable standards without seriously hampering the 
construction of new buildings, established a committee consisting of repre- 
sentatives of the Health Department, Water Works Department, Engineering 
Department, Building Inspection Department and the City Solicitor’s 
Department. 

The main purpose of this committee was to lay down policy and to rule 
on special building permit applications which did not meet the area standards 
in their entirety. The committee also proved of great value from the point 
of view of public relations, as on several occasions it was called upon to dis- 
cuss with and to explain to interested groups the reasons for these regulations 
and how the whole situation was being handled. 

In many cases it was found that the area requirements could be relaxed 
in older sub-divisions, without defeating their intentions. A number of build- 
ing permits were issued for the construction of dwellings on lots measuring 
50 by 100 feet where the lots were vacant on both sides. This established the 
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principle of “first come, first served”. In other cases it was felt that if the 
builder had purchased twe lots each of 5,000 square feet area, a reasonable 
spacing of dwellings would result if the soil conditions were favourable. With 
the information made available to the committee by municipal engineers, it 
was also possible to establish zones which would be serviced in the foreseeable 
future, and with this information available to the builder, temporary arrange- 
ments could be made for water supplies which would not hold up the building 
program but which would provide reasonable health safeguards. 

On the other hand, it soon became evident that very strict enforcement of 
the requirements in certain areas was a necessity. It was pointed out that 
these sizes were minimum requirements and that much depended upon soil 
conditions. For example, if the lot concerned was predominantly rocky, of a 
cracked or fissured nature, it would not be advisable to construct septic tanks 
even on lots of greater size than 12,000 square feet. With this in mind, certain 
areas were established where septic tanks were definitely prohibited and con- 
sequently the construction of dwellings was also not allowed. Cesspools were 
banned and the use of privies was not encouraged, although in some cases 
the construction of a pail-type privy was permitted, especially in the areas 
serviced by the municipal night-soil collection contract. 

In the early stages of the program, difficulties arose with persons who 
had already purchased small lots and who were well advanced in their plans 
for building. However, as time went on, gradually more applications came in 
for larger lots and fewer and fewer applications had to be refused or referred 
to the committee. It was found that most persons purchase a building lot only a 
short time before construction of the dwelling begins, and they were encouraged 
to determine whether a permit would be issued for a definite lot before it was 
purchased. With a reasonable explanation of the relevant factors, it was 
extremely rare that the public challenged the necessity for the restrictions on 
public health grounds. 


Water SuppPiy 


Early in the program, the question of water supply predominated and in 
this regard the Health Department worked closely with the Water Works 
Department. It became necessary to set up definite zones and areas which 
could be serviced at an early date with municipal water. Since it was economi- 
cally advisable to encourage building in areas which could be serviced, the 
Water Works Department prepared a five-stage plan showing which streets 
of the annexed areas could be serviced with water during each of the five 
stages. It was intended that each stage should represent one year. In many 
cases the Health Department was able to guide the Water Works Department 
by pointing out a need for water supply on certain streets. In areas which 
could be serviced in the first or second stages, temporary water supplies 
were permitted, such as the use of a neighbour’s well or the construction of 
one well for two or three houses. Beyond this zone, the sharing of communal 
wells was discouraged. Dug shallow wells as well as deep drilled wells were 
permitted in outlying sections, emphasis being placed on the water tightness 
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of the concrete top and the sides of the well casing, and the proximity to 
source of contamination. The importance of bacteriological testing of private 
water supplies was stressed to all householders. With this in mind, the City 
Health Department has made available a service whereby any householder may 
have his water supply inspected and sampled by one of the sanitary inspectors 
whenever a request is submitted. The inspectors are continually conducting 
a program of education involving proper construction of wells, their location 
with respect to septic tanks, privies, etc., and detailed explanation as to the 
chlorination of new wells, including plumbing lines and fixtures of new houses. 

The construction of private water systems, which would supply water to 
a large number of houses, or to a whole sub-division, was not encouraged. A 
situation already existed in these annexed areas which illustrates the difficulties 
encountered in controlling such conditions. Obviously the City Water Works 
Department could not be expected to assume control or responsibility over all 
existing community water supplies. As a result, within the City, community 
water supplies were operated by the Veterans Land Act, by the Social Service 
Department of the City, by the Ottawa Transportation Commission, and by 
private contractors as well as by private individuals. Veterans Land Act 
officials and the City Social Service Department also operated sewage treat- 
ment plants within the city limits. Many contractors approached us with 
community water works schemes but it was felt that it would be difficult to 
establish responsibility for the operating of the system after the contractor no 
longer had an interest in the development. 


Septic TANKS 


As has previously been mentioned, the extension of sewers to service new 
housing projects was a more difficult task than the extension of water mains. 
This was due in part to the necessity of constructing large trunk sewers 
which extended from the point of outlet into the Ottawa River, to the outlying 
sections of the City. Many of the sewers in the annexed areas were already 
over-taxed and it had not been possible to provide capacity for their extension. 
However, with what information was available, it was also feasible to establish 
zones or areas which would probably be serviced with sewers within the 
period of five years. Within this zone, steel septic tanks, considered as a tem- 
porary installation with a life expectancy not exceeding seven years, were per- 
mitted. The specifications for these steel tanks were based on the recommen- 
dations of the United States Public Health Service, which were made public in 
the booklet “Studies on Household Sewage Disposal Systems” published in 
1949. These required that the minimum capacity of the septic tank be 400 
gallons. The soil conditions within the City of Ottawa were quite variable but 
in many cases were not too favourable for liquid absorption; therefore it was 
required that an automatic dosing siphon be installed on each tank and that the 
tile bed be made of a minimum of 250’ of field tile. A layer of 8 inches of crushed 
stone or coarse gravel was required under each row of tiles. 

In areas outside this five-year zone, a permanent type of septic tank was 
required, the concrete septic tank as recommended by the Ontario Department 
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of Health. The requirements for the dosing siphon and tile bed were the 
same as for the steel septic tank. At first some difficulty was encountered 
in the provision of the concrete septic tank, but after a rather extensive edu- 
cational program, many of the contractors were convinced that the concrete 
tank could be constructed as cheaply as the newer type of steel tank. The cost 
of the concrete tank in the City of Ottawa now runs between $125. and $150. 
completely installed, and indeed many contractors now prefer to install the 
concrete tank. In effect the problem is one of labour versus material and 
really means a reversion to the practice of a number of years ago. 

Once the building permit has been issued for the construction of a new 
house, it becomes very important for the sanitary inspector to contact the 
builder and to discuss with him in detail the location of well and septic tank 
and the construction of each. In one particular case, our inspector found a row 
of septic tank tiles being constructed within ten feet of one well and five feet 
of another well. This project was, of course, stopped immediately. Another 
instance which was brought to our attention at a very early stage is worthy 
of comment at this time. Five houses had been built prior to annexation on 
5,000 square-foot lots in very close proximity to each other. Each of these 
dwellings was serviced with wells and by means of either a chemical toilet or 
outdoor privy, until October 1949 when one householder installed inside 
plumbing and a septic tank. The septic tank was not built according to good 
practice, and the tile bed, with an insufficient number of tiles, was laid in the 
natural ground which consisted of rocky shale, being very much of the nature 
of crushed rock. Unfortunately three wells, which were used as private water 
supplies, were located within 20 feet of the septic tank and tile bed, and other 
wells were located in the vicinity. This matter was drawn to the attention of 
the City Health Department very soon after annexation of the area became 
effective. Upon investigation, it was found that one of the nearby wells was 
heavily contaminated with sewage, to such an extent that a glass of water from 
the pump demonstrated the presence of toilet tissue and faecal matter floating 
in the water. Fluorescein dye placed in the septic tank was recovered in the well 
within a matter of a few hours. Upon bacteriological analysis, all the other 
wells in the immediate vicinity were found to be contaminated. It was a matter 
of coincidence that oil was spilt on the surface within the vicinity of the tile 
bed about the time of this investigation and was recovered in all of the adjacent 
wells. This demonstrated to us quite conclusively that sewage effluent from 
tanks would find its way in a very short space of time through unsuitable soil 
conditions to a well water supply. It also demonstrated to us the need for a 
larger area than 5,000 square feet for houses which were not serviced with 
municipal water and sewerage facilities. It further became evident that in 
certain areas such as this, where the subsoil is definitely unsuitable for septic 
tank installations, even the minimum area of 12,000 or 15,000 square feet was 
inadequate. 

In this discussion we have confined ourselves almost entirely to the 
problems created in the construction of new houses. We, of course, have 
with us a great many problems of wells and septic tanks which have been con- 
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structed prior to annexation and which fall short of the minimum require- 
ments. We have received many complaints from the public about these, and 
as our educational program proceeds, we anticipate that there will be additional 
complaints. Our sanitary inspectors have been called upon to investigate 
defective septic tanks and to make recommendations for the correction of these 
defects. Our policy there has been the same as for new installations. In areas 
which will be serviced within a period of five years, a temporary or patch-up 
job will suffice. Beyond these areas, a more permanent repair job becomes 
necessary. In many cases, inspectors have encountered new houses which 
have been purchased at a very high price by persons who can ill afford any 
additional expenditure in the repair and maintenance of wells and septic tanks. 
In a number of instances, these tanks have been in operation for less than six 
months, when the effluent has broken through from the tile beds either to the 
surface of the ground or to areas at the rear of the lot. The conditions which 
thus develop are not only dangerous to public health, but also create a very 
definite nuisance to the persons occupying the house and other adjacent 
dwellings. In practically each case, the householder has stated that it is a great 
financial difficulty to make the necessary repairs after paying a high price for 
the house. There may be many reasons for this unsatisfactory tank operation, 
but for the most part it lies in the inadequate size of the tank, the lack of an 
automatic dosage siphon, improper laying of the tile bed with insufficient tiles, 
gravel underdrainage, etc. Indeed such an installation becomes more costly in 
the long run, when all repairs have been made, than the proper installation as 
recommended by health authorities in the first place. 

In any program of annexation sanitation, it is most important that a 
program of public information and education be conducted. Generally speak- 
ing, the press are most anxious to write articles on a topic of such widespread 
public interest. It has been our experience to find that the public are very 
reasonable in their view of the situation. They generally recognize that some 
form of control is required in this and similar situations and are prepared to 
go a long way with any program which has been based on sound public health 
principles and which is applied in a reasonable and fair manner to all concerned. 
The co-operation of the City Building Inspector and other civic officials is 
most necessary for the success of such a program. 
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grea intensive campaign against venereal disease carried on during the last 

decade throughout Canada and the United States, aided by the discovery of 
new weapons, has succeeded in reducing remarkably the incidence of new infec- 
tions. Eventually, the prevalence of neurosyphilis should be decreased propor- 
tionately ; its present high level is a challenge to our control efforts and thera- 
peutic ability. 

The purpose of this paper is to describe the essential spinal-fluid tests to be 
used as means for early diagnosis of neurosyphilis and as reliable indications of 
the activity of the processes, in untreated and treated cases. 

We are indebted to Dr. John Mahoney for having demonstrated, in 1942 
and later, the favourable action of penicillin against treponemas in vivo. This 
discovery ranks high among the most important in the control of syphilis. We owe 
to Drs. John H. Stokes, E. Moore, E. W. Thomas and B. Dattner and several 
others working under the auspices of the United States Public Health Service 
most of our recent knowledge concerning the treatment of syphilis, both as an 
infectious disease and as one which causes degenerative changes affecting vital 
organs, blood vessels, the brain substance and the nerve fibres. 

Penicillin therapy, for all types of neurosyphilis, proved to be at least equally 
effective as the previously used forms of treatment, without their difficulties and 
dangers. Such remarkable results, easily obtainable even with ambulatory patients, 
must be an incentive to our efforts in detecting neurosyphilis at its earliest 
asymptomatic stage, at least before irreparable damage has been done to the 
nervous system. Obviously latent neurosyphilis can be discovered only by spinal- 
fluid tests: they are practised routinely in clinics, but are too often omitted by 
physicians or refused by patients. 

There is an amazing number of patients, treated for years because of a posi- 
tive blood serology, whose spinal fluids have never been tested. It is part of my 
daily task, as Consultant to the Province of Quebec V.D. Division, to prevent 
unnecessary treatment being applied solely for the purpose of reversing, to nega- 
tive, a positive blood serology. It is an even more pressing duty to encourage 
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physicians, by all means, to perform a lumbar puncture in every latent case, so 
that neurosyphilis may be detected or eliminated. A fee ($5.00) is offered by 
our V.D. Division for the procedure, or free hospitalization, if preferred ; all tests 
on spinal fluid (except the cell count) are performed according to standard 
methods at the Provincial Laboratory; penicillin is supplied free of charge for 
patients in need of treatment. These measures and the timely assistance of epi- 
demiologists and social workers of the V.D. Division, have contributed to the 
diagnosis and treatment of some five hundred cases of neurosyphilis which have 
been reported during each of the last two years in the Province of Quebec. 

We may think it fortunate that the period of latency usually lasts 10 to 30 
years. It would be more so, if the treponemas remained inactive during latent 
neurosyphilis. Their activity, however, is clearly revealed by the spinal-fluid find- 
ings. An early involvement of the meninges, accompanied by a high cell count, 
may soon follow the invasion of the central nervous system which occurs, via the 
blood stream, at any time during the first two years or so of the syphilitic 
infection. 

Treponema pallidum encounters no difficulty in passing the blood spinal 
fluid barrier, and perhaps most, if not all, untreated patients experience a neuraxis 
invasion. Some remain without alterations in their cerebro-spinal fluid, because of 
the rapid destruction of the invading organism by defensive reactions of the host. 
Others, about 20 per cent, will show, at various periods, spinal-fluid abnormalities 
ranging from a rise in cell count, with or without increased total protein, to a 
strongly positive Wassermann reaction accompanied by a first zone paretic curve 
with colloidal gold or mastic suspensions. 


EssENTIAL LABORATORY TESTS FOR NEUROSYPHILIS 
The Quantitative Complement Fixation Test 

The one test on the spinal fluid which proves neurosyphilis is the comple- 
ment fixation, better known as the Wassermann reaction. For technical reasons, 
it is to be preferred to any flocculation test in the search for syphilitic reagin in 
the spinal fluid. 

Since the degree of positivity is important, both in diagnosis and prognosis, 
the test should be made quantitative, with amounts of fluid ranging from 1 ce. 
down to 0.1 cc. or less, according to text books. Obviously equivalent results are 
obtained if we use less spinal fluid and reduced volumes of the reagents, provided 
their ratio remains unchanged. Nevertheless, reports from laboratories using 
different scales of doses are confusing, and a more logical type of quantitative 
report would be realized by replacing the scale of spinal-fluid amounts used in 
the test with a scale of equivalent fluid -dilutions. 

It has been agreed, for the Province of Quebec Laboratory, that both scales 
should appear on the report form until such time as our physicians become 
acquainted with reporting by dilutions alone. Our new report reads as follows: 

Spinal fluid amounts 0.0125, 0.025, 0.05, 0.1, 0.2, 0.4 ce. 

Scale of dilutions 1:32, 1:16, 1:8, 1:4, 1:2, 1 (undiluted fluid) 

The positive result is reported in the space below the greatest dilutions (or 
the smallest dose) of fluid at which the tested specimen reacts. The greater the 
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dilution (or the smaller the amount of spinal fluid) giving a positive reaction, 
the greater is the degree of positivity to be attached to the result. 

The complement-fixation test, or Wassermann, remains positive for years in 
most treated cases of late neurosyphilis. It is by no means a criterion for con- 
tinuing therapy, since syphilitic reagins behave as antibodies, and may persist 
in the spinal fluid, as well as in the blood, after all treponemas have been destroyed. 
In treated patients a long observation period is required, but unless there is 
evidence that treponemas are still active, retreatment is not necessary simply 
because the Wassermann remains positive. The important point is to differentiate 
active from inactive neurosyphilis, after treatment has been applied. 

Only by observing the entire pattern of spinal-fluid tests can we determine 
whether the activity of the syphilitic process in the central nervous system has 
been arrested. Dattner and Thomas believe that active inflammation is measur- 
able by the cell count and the protein content. If cell count and protein content, 
either or both, are abnormally high and remain so after treatment, this is « vidence 
that the treponemas are still active and the patient must be retreated. In an ar- 
rested case, cell counts usually become normal within 3 or 4 months after treat- 
ment ; and the quantitative complement-fixation test, protein values and colloidal 
reactions show a gradual but steady trend towards normal (E. Thomas). 


Cell Count 


Important as it is, the cell count is often omitted or is inaccurate. Not all 
physicians are equipped or trained to do it, and shipment of fluid to distant labora- 
tories is often the cause of erroneous results, as sedimentation, clumping and 
autolysis of the cells may occur within a few hours after withdrawal of the spinal 
fluid if collected in non-sterile tubes. In sterile spinal fluid the cells are usually 
preserved for at least 24 hours. 

The amount of fluid in the entire ruled area of the Fuchs Rosenthal counting 
chamber is 3 cubic millimeters; therefore the actual count is divided by three. 
Five cells, or less, per cubic mm. of fluid is the accepted normal limit; counts of 
5 to 10 cells are of doubtful significance; the definitely abnormal cell counts in 
neurosyphilis range from 10 to 200 cells, and even to one thousand or more in 
acute syphilitic meningitis. An increased cell count is merely an index of 
meningeal inflammation or irritation, whatever may be its cause: infectious or 
traumatic. It is the earliest sign of neuraxis involvement and one we find usually 
associated with a positive spinal fluid Wassermann and increased protein in un- 
treated cases of neurosyphilis. Even a small rise in cells is significant, as it shows 
definitely the activity of the syphilitic process. Conversely, cases of active neuro- 
syphilis with normal cell counts are very rare; no more than 10 have been 
observed by Dattner and Thomas during the last ten years. The most remarkable 
exceptions to the general rule are found in syphilitic cerebral vascular thrombosis 
or haemorrhage, where syphilis may be active but all tests of the spinal fluid yield 
negative findings. 

There is no reason to be surprised at a normal cell count and other negative 
findings in a few symptomatic neurological conditions, such as gastric crises, 
trophic ulcers, and spastic paraplegia, which are the result of permanent degenera- 
tive changes which persist after neurosyphilis has ceased to be active. 
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We must conclude that the cell count is one of the most important determina- 
tions on the spinal fluid since, whether or not associated with high total protein 
content and other positive tests, it may permit differentiation of an active from an 
arrested form of neurosyphilis. 


Total Protein Content of Spinal Fluid 


Protein must be precipitated for determination by quantitative or qualitative 
tests. The qualitative tests are so adjusted as to give precipitation only if protein 
is present in excess. In the Pandy test, commonly considered a test for globulin, 
five drops of spinal fluid are placed in contact with 1 cc. of a saturated solution of 
phenol in water. Depending upon the degree of turbidity, the result is reported 
on an arbitrary scale of +, +, ++, +++,++-++. This is indeed a very 
rough estimate of the protein content of a fluid. 

More precise are the quantitative tests, by which the amount of protein is 
measured, as in the Kjeldahl determination, or in those in which the protein is 
precipitated and the ensuing turbidity is compared with a series of standards. 
The first procedure is too complicated to be practical ; the accuracy of the second 
depends too much on the ability of the technician to match turbidities when using 
an ordinary colorimeter. Fortunately this personal factor has been eliminated by 
the use of spectrophotometers, which are ideally suited for much more precise 
evaluations of turbidities. 

The Provincial Laboratory, therefore, is using one of these instruments to 
measure the turbidity produced by the addition, to the fluid, of trichloracetic acid 
according to the method of Bossack, Rosenberg and Harris of the U.S. Public 
Health Service. To 1 cc. of the cerebrospinal fluid is added 1 cc. of 10 per cent 
trichloracetic acid. After standing for 5 to 10 minutes, the per cent transmittance 
of the resulting turbidity is determined, by means of the spectrophotometer, using 
light with a wave length of 420 millimicrons. This transmittance is then converted, 
with the aid of a calibration chart, to milligrams per cent of protein. 

With older methods for the determination of total protein, normal readings 
were found to vary from 25 to 75 mgm. per 100 cc., according to the technique 
employed. Such discrepancies reported by Hinrichsen (1941), by Stokes (1945) 
and others, have deprived the tests of any considerable practical value. 

With the spectrophotometer, using trichloracetic acid as a precipitant, read- 
ings of 40 mgm. or less per 100 cc. of fluid are strictly normal. Even 50 mgm. is 
not abnormal according to Curtis, who based his statement on a short study of 
100 normal spinal fluids. Dattner, however, considers 45 mgm. to be the upper 
limit of normal. 

Increase in protein is entirely non-specific and does not prove by itself the 
existence of syphilis ; therefore protein evaluation is more important for its prog- 
nostic value than for diagnosis. It has become, with the cell count, a very helpful 
guide to the progress of a treated neurosyphilis case. 

After successful treatment of early neurosyphilis of two to three years’ dura- 
tion, the cell count becomes normal within six months, total protein usually within 
a year, and colloidal reactions usually within 28 to 48 months. Exceptions to 
these limits are found in late neurosyphilis, where occasionally the total protein 
fails to become normal for two years, and the colloidal curves may persist more 
than four years. 
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Colloidal Reaction 


Like the cell count and spinal-fluid protein, the colloidal tests are entirely 
non-specific and in this respect differ fundamentally from the Wassermann and 
the flocculation tests. In the colloidal test a finely divided colloidal suspension 
reacts with tissue protein and does not require the presence of syphilitic reagin 
for a positive result. 

In a normal fluid the protein content is low and is almost entirely albumin; 
due to its globulin deficiency such a fluid will not precipitate the suspension. In 
any pathologic condition of the meninges, globulin appears and precipitation 
occurs. Colloidal reactions are very sensitive methods for determination of the 
albumin-globulin ratio, globulin being the agent causing the precipitation which 
reaches its maximum in the more active and dreaded forms of neurosyphilis. Col- 
loidal gold changes are believed to be caused by the type of globulin present even 
more than by the increased amounts of globulin (E. Thomas). 

The colloidal gold test, devised by Lange, has been the prototype of all the 
colloidal reactions now in use. The spinal fluid to be tested is diluted with 0.4 
per cent NaCl in a series of ten tubes to form 1 cc. of 1:10, 1:20, 1:40, up to 
1:5120 dilutions. Four cc. of the colloidal gold preparation are added to each tube. 
The results are read after 12 to 18 hours at room temperature. 

Changes in tint reflect increasing degrees of aggregation of the gold particles; 
eventually these may form a sediment. The result is reported according to the 
color: an unchanged red color is read as 0; 1 reports a reddish-blue tinge, 2 a 
violet tinge, 3 dark blue, 4 light blue, and 5 a water-clear fluid. 

In the interpretation and prognosis of neurosyphilis two types of curve have 
practical significance : the paretic or first zone, and the luetic or second zone. 

The paretic (1st zone) curve reads high to the left; in three to five or more 
tubes appears a complete discoloration. A typical paretic curve would read 
5555543100. 

The luetic (2nd zone) curve reads higher in the 3rd, 4th and 5th tube than 
in the preceding ones. There is rarely complete discoloration ; typically this curve 
reads 3334432100. 

A third type of curve, seen occasionally, reads high to the right. This so- 
called meningitic curve is without significance, except in a negative way, for the 
diagnosis of neurosyphilis. 


CONCLUSIONS 


From the study of the four individual tests, it is clear that there exists a 
definite relationship between the findings of these tests and the syphilitic process 
in the central nervous system. 

Taken together, abnormal findings in the spinal fluid form a pattern which 
yields information essential for both the diagnosis and the management of neuro- 
syphilis. 

The diagnosis of neurosyphilis, with rare exceptions, can be made only with 
the aid of spinal-fluid examinations (Thomas). Spinal-fluid tests should be part 
of the medical and neurological examination of every patient who is known to 
have or is suspected of having syphilis because of symptoms, history or a positive 
blood serology. It should be remembered that, occasionally, the blood may be 
serologically negative and the spinal fluid present definite evidence of syphilis. 
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When found positive in the spinal fluid, the Wassermann or complement- 
fixation test (also the flocculation tests) constitutes absolute proof that the 
patient has or has had neurosyphilis. Conversely, a normal spinal fluid is strong 
presumptive evidence of the absence of neurosyphilis; it excludes a diagnosis of 
active general paresis. Exception must be made for rare cases of vascular neuro- 
syphilis and “burned out” tabes, which may give negative results with all tests. 

In the management of neurosyphilis, the first task is an accurate determina- 
tion of activity by clinical or spinal-fluid evaluation. 

Appraisal of the clinical syndrome in relationship to treatment is difficult 
and misleading. Symptoms may persist or progress as the result of past activity 
and irreparable destruction of essential nerve tissue. Clinical improvement is often 
transitory and not indicative of a definite arrest. Asymptomatic neurosyphilis is 
not necessarily an inactive and benign form of neuraxis involvement. 

According to the present-day consensus, we must rely on spinal-fluid find- 
ings for an accurate evaluation of activity in neurosyphilis. 

A positive Wassermann reaction merely indicates the specific nature of the 
infection ; its activity may be completely arrested. The activity of the process is 
clearly demonstrated when the fixation test is associated with a high cell count, 
increased protein and a first zone colloidal reaction. This spinal fluid syndrome 
is characteristic of but not exclusively associated with general paresis. 

In cases under specific therapy, if cell count and protein content of fluid 
remain above normal levels, there is evidence that inflammation persists and that 
retreatment is required. Should the patient’s fluid contain no more than four to 
five cells per cubic mm. and 40 mgm. or less total protein per 100 cc. fifteen 
months after treatment is discontinued, it is very probable that activity of the 
syphilitic process has been permanently checked, according to Dattner and 
Thomas. They have rarely observed relapses more than one year after therapy, 
never after fifteen months. Concurrently, in favourable cases, the complement- 
fixation and colloidal reactions must show a steady trend towards normal. Com- 
plete reversal to normal may require four years or more in late cases. 

The Dattner-Thomas concept of active and inactive neurosyphilis, based 
principally on the cell count and protein level in the spinal fluid, is the conclusion 
from extremely careful observations carried on by Dattner in Wagner Jauregg’s 
clinic, in Vienna, and, since 1939, by Dattner and Thomas at the Bellevue Hos- 
pital, New York. Neurologists and syphilologists do not all agree with this con- 
cept. There are exceptions to its basic features ; nevertheless, they furnish a prac- 
tical criterion for differentiating an active syphilitic process from an inactive one 
by the spinal-fluid examination. This knowledge is essential for application of 
adequate therapy to neurosyphilis. 
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Light the last decade and a half, only a few parasitological surveys have 
been carried out in Canada. Porter (1) and Fantham and Porter (2) 
made a survey of intestinal parasites in Montreal, while Bews and Choquette (3) 
made a survey of intestinal parasites in five hundred Canadian servicemen in 
Quebec during the war. Kuitunen-Ekbaum (4,5,6) has conducted several 
excellent surveys in Toronto. However, only Williams (7) and Miller (8,9) 
have made any attempt to determine the incidence and variety of intestinal 
parasites in midwestern Canada. Unfortunately, with the exception of Wil- 
liams (7) and Kuitunen-Ekbaum (5), the investigators conducting the surveys 
were prevented, for various reasons, from collecting and examining multiple 
specimens from each person examined, which is essential before an accurate 
picture of the incidence of parasitic infections can be obtained. 

This paper reports the results of a survey of intestinal parasites in children 
in two Regina institutions, “A” and “B”. It is unfortunate that lack of 


time prevented the examination of more children, especially children not in 
institutions. 


METHODS 


It is universally recognized that all intestinal parasites, with the exception 
of Enterobius vermicularis, are detectable by examination of faecal material. For 


this reason, swabs of the perianal region were taken and examined as well as 
the stools. 


Perianal Swabbing 

The NIH swab as devised by Hall (10) was used. Swabs were taken by 
members of the staff of the institutions between 7 and 9 a.m. All swabbing was 
done before the first bowel movement. Five swabs, on alternate days, were taken 
from each child. However, as soon as the ova or adults of E. vermicularis were 
found, swabbing was discontinued on that child. Swabbing and examination of 
swabs was carried out according to the procedure as given by Belding (13). 


Stool Collection and Examination 


Stool samples, consisting of the first faecal material passed for the day, 
were collected in jars and sent to the laboratory. Five such samples taken on 
alternate days were collected from each child (with the exception of six children 


*Since this paper was received for publication, Dr. Riddell has been appointed Dean of 
Regina College, Regina. 
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who left the institution before the fourth and fifth samples could be obtained) 
to ensure the detection of Endamoeba histolytica, which shows a marked 
periodicy in passage of cysts and trophozoites in the stools. 

All stools were examined by the zinc sulphate flotation method as devised 
by Faust (11). One gram of normal formed stool was used. Material was 
stained with D’Antoni’s iodine, rarely with haematoxylin, and no culturing 
was done. (Several doubtful findings were checked by Mr. J. B. Poole of the 
Laboratory of Hygiene, Ottawa.) Stools were then examined grossly for para- 
sites. The first sample from each child was examined for organisms of the 
Salmonella group. All were negative. 


RESULTS 


The results of the survey are given in Tables I and II for each institution, 
and are summarized in Table III. The ages of the children at Institution “A” 
ranged from 6 months to 3 years and those of the children in Institution “B” 
from 3 to 16 years. 


TABLE I 
RESULTS OF THE EXAMINATION AT INSTITUTION “A” 


Number Per cent 
Total number of children examined 


27 100.00 

Children infected 20 74.07 

Children infected with Giardia lamblia 19 70.35 

- = “  Endamoeba coli 5 18.35 

cs “ Endolimax nana 3 11.11 

. “  Chilomastix mesnili 3 11.11 

_ - “  Enterobius vermicularis 1 3.70 

* , “  Enteromonas hominis 1 3.70 

a a “ 2 species of parasites 5 18.35 

° - “ 3 species of parasites 2 7.40 
TABLE II 


RESULTS OF THE EXAMINATION AT INSTITUTION “B” 


Number Per cent 
Total number of children examined 33 


100.00 

Children infected 22 66.66 
Children infected with E. vermicularis ll 33.00 
. = “ E. cok 10 30.05 

. “  E. nana 6 18.10 

“ . “  G. lamblia 7 21.13 

” x “  C. mesnili 2 6.06 

= “ 1. butchlit 1 3.03 

" . “ E. hominis 1 3.03 

= “more than one species of parasite 11 33.00 

- = “ 2 species of parasites 7 21.00 

. “ 3 species of parasites 1 3.03 

. “more than 3 species 3 10.00 


G. lamblia is by far the most common protozoan parasite, being found in 


26 (43.33 per cent) of all the children examined. It is apparently pathogenic in 
heavy infections causing dysentery. It is significant that 7 of the children harbor- 
ing G. lamblia had consistent diarrhoeic stools. 

E. vermicularis was the only helminth found, being present in 20 per cent 
of the children. Probably the incidence is higher than reported, as the children 
over 11 years were away at camp and were not examined. 

All the other parasites found are protozoa and known as commensals. 
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TABLE III 
TotaL RESULTs oF EXAMINATIONS AT INsTITUTIONS “A” AND “B” 


Number Per cent 


Total Children Examined 60 100.00 
Children in which Parasites were found 42 70.00 
Children infected with E. vermicularis 12 20.00 
° re “ GC. lamblia 26 43.33 
ss “ E.coli 18 25.00 
7 " “ E. nana 9 15.00 
“ “ “ é mesnils 5 8.33 
“ “ “ E. hominis 2 3.33 
- . “ I, butchist 1 1.60 
. = “ 2 species of parasites 12 20.00 
™ “3 species of parasites 3 5.00 
" “more than 3 species 3 5.00 
DIscussION 


The absence of helminths, with the exception of E. vermicularis, is sig- 
nificant. This could be due to rigid meat inspection or, more probably, an 
unfavourable climatic environment for their propagation in Saskatchewan. 

No cases of E. histolytica were found. While Williams (7) and others 
estimate the incidence of amoebiasis at 2 per cent, the present series is too 
small to confirm or alter this conclusion. 

The high incidence of G. lamblia detected indicates that the environment 
for its propagation is excellent. This flagellate may be responsible for various 
intestinal disturbances attributed to other causes. There is a much higher 
incidence of infection in children 6 months to 3 years than in children 3 to 
16 years, i.e., 70.35 per cent as compared to 21.13 per cent. This may be due 
to the greater susceptibility of younger children. 

E. vermicularis is present in significant numbers, although the incidence 
is 10 to 50 per cent lower than is found in surveys conducted by other investi- 
gators (5,14). The results might have been different had the older children, 
11-16 years, been examined, but they were away at camp. Kuitunen-Ekbaum (4) 
has found that children 8 to 14 years old are more often infested with pinworms 
than are the younger children. The ease by which infestation spreads may make 


it a significant problem for public health officials. 


The incidence of parasitic infection, 65 per cent, is fairly high. The number 
of samples examined per child fairly well precludes the possibility that many 
infections were not detected. However, the incidence may be higher, due to the 
following considerations : 

(1) The Zinc Sulfate method detects only 75 to 80 per cent of the total 
parasitic population (11) that it is capable of detecting, and misses all oper- 
culate helminth ova. 

(2) Some parasites, their cysts or their ova may not be passed in normal 
stools. Starkey and Poole (12) noted that in a survey on repatriated Hong Kong 
prisoners of war, 17.4 per cent of the cases with parasites were diagnosed 
only after a purge had been given. 

Officials in charge of similar institutions would be well advised to have 
all new admissions routinely examined for intestinal parasites. This would pre- 
vent the further spread of infection and probably would raise the general 
standard of health of the inmates considerably. 
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In Table IV additional information is given, showing the number and 
percentage of infected cases detected by each examination. Fewer than 50 per 
cent of the cases were detected by the first examination, 28.40 per cent by the 
second, and so on in the third, fourth and fifth in diminishing proportion. These 
findings compare reasonably well with those reported by Williams (7), who 
found that 60 per cent, 26 per cent and 14 per cent of the parasites were 
detected by the first, second and third examinations, respectively. 


TABLE IV 


Tue NuMBER AND PERCENTAGE OF INFECTED Cases DETECTED 
BY CONSECUTIVE EXAMINATIONS 


NIH SWAB STOOL 

Per cent Per cent 

Number Positive Number Positive 
Total Examinations made 267 4.50 288 34.72 
Number of Children Positive 12 20.00 39 65.00 
Positive Ist examination 3 25.00 24 62.60 
“ 2nd 3 6 50.00 7 18.00 
* ate 3 1 8.33 3 7.40 
“4th s 1 8.33 o 12.00 
, om = 1 8.33 ae 
First examination revealed all species of parasites 16 42.10 
Second examination necessary to detect all species of parasites 11 28.50 
Third examination necessary to detect all species of parasites 6 15.10 
Fourth examination necessary to detect all species of parasites 5 14.30 


Fifth examination necessary to detect all species of parasites none 


CoNCLUSIONS 


The overall incidence of parasitic infections, 65 per cent, would seem to 
signify that, even with our high standards of sanitation, many children are 
ingesting contaminated food. It is fortunate for Canadians that Canada offers 
such a poor climatic environment for the existence of many dangerous parasites 
which are common in other countries where climatic conditions favour their 
propagation. 

The number of children examined is too small, and the group too select, 
for any reliable conclusions to be drawn as to the incidence of infection in the 
general population. However, considering the diverse sanitary conditions exist- 
ing in the homes in the province, compared to the high standard maintained 
in these institutions, it seems reasonably safe to suppose that the incidence of 
infection with intestinal parasites in the general population is higher than the 
results presented here would indicate. 

The information contained in Table IV indicates that multiple examinations 
are necessary before all infected cases can be detected. Thus clinicians who 
desire to rule out parasites as the cause of intestinal disturbances in their patients 
would be well advised to submit at least four stool samples and five NIH swabs 
taken at 48-hour intervals, to the laboratory for examination before concluding 
that parasites are, or are not, responsible for the symptoms. 


SUMMARY 


1. Sixty children from two welfare institutions in Regina were examined 


for the presence of intestinal parasites. Five stool specimens and five NIH swabs 
were taken from each child. 
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2. The overall incidence of parasitic infection was 65 per cent. Twenty per 


cent of the children harboured E. vermicularis and 43.33 per cent harboured 


G. 


lamblia, a flagellate whose pathogenicity appears to vary with intensity of 


infection. 


3. It has been shown that at least 4 or 5 examinations are necessary to 


detect all species of parasites which may be present. 


Co Pn nM FF WN 


—_ 
_ © 
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POLIOMYELITIS AND PROPHYLACTIC IMMUNIZATION 


AST APRIL Dr. McCloskey, Poliomyelitis Officer of the State Health 

Department, Victoria, Australia, reported in The Lancet (1) that there 
had been, in a number of cases, a relation between an injection of an immuni- 
zing agent and the subsequent development of paralytic poliomyelitis. Three 
hundred and seventy-five cases of poliomyelitis were notified in Victoria from 
January to August, 1949. The parents of 340 of the children were asked 
whether the child had ever been immunized against diphtheria or whooping 
cough and, if so, the date and the doctor’s name. If any inoculation had been 
given within three months of the onset of poliomyelitis, Dr. McCloskey per- 
sonally obtained particulars from the parents and checked the statements with 
the doctor’s records. Of the 340 cases thus investigated, a history of previous 
immunization was obtained in 211. Of these, 65 received inoculations within 
one year of the onset of poliomyelitis. In 31 patients an injection of diphtheria 
toxoid or pertussis vaccine had been given within three months. Paralysis was 
more frequent in the inoculated than in the uninoculated extremities. 

These observations were extended by Geffen in an investigation of polio- 
myelitis in children in the Borough of St. Pancras, London, during the fall of 
1949. He also noted the tendency for the paralysis to be localized in the limb 
of injection. In March, 1950, Martin presented data, collected from his London 
practice during 1944-49, on 17 cases of single-extremity paralysis, all of which 
occurred within 28 days following the injection of prophylactic antigens or 
penicillin. 

These reports form the basis of a wide-scale statistical enquiry by the staff 
of the Division of Medical Statistics of the London School of Hygiene and 
Tropical Medicine under the direction of Doctors A. B. Hill and J. Knowelden. 
Their findings were published recently in the British Medical Journal (2). The 
method adopted was to choose all those administrative areas of the country in 
which a large number of cases of poliomyelitis had been notified during July, 
August and September, 1949. The endeavour was made to learn the inocu- 
lation histories of all the cases of poliomyelitis in which the patient was less 
than 5 years of age. A control group of children under 5 years was obtained. 
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Records of 410 patients under 5 years were collected from 33 administrative 
areas. It was found that the distribution of the bodily sites of paralysis was 
quite abnormal in children who had been inoculated within the month preceding 
the onset of their illness. Paralysis in the arms was just as frequent as paralysis 
in the legs, and the left arm showed paralysis more often than did the right; 
in children without recent injections the two arms were equally affected and 
the legs were affected two or three times as often as the arms. The distribution 
in those recently inoculated was in accordance with the customary inoculation 
procedure in which use is made of the arms more often than the legs, and 
predominantly the left arm. In the recently inoculated children the limb of 
injection (arm or leg) was the site of paralysis much more frequently than 
was the case with children not recently inoculated. These effects appear to be 
confined to injections given within about a month of the onset of poliomyelitis. 
There was no evidence whatever that any inoculations carried out three months 
or more before the onset of illness had any effect. In the discussion of their 
findings, Hill and Knowelden state: 

“We must conclude, therefore, that in the 1949 epidemic of poliomyelitis 
in this country cases of paralysis were occurring which were associated with 
inoculation procedures carried out within the month preceding the recorded 
date of onset of the illness. On the other hand, we find no evidence whatever 
that any inoculations carried out three months or more before the onset of 
illness have had any such effect. There is not the slightest indication in our 
figures that such distant injections have localized the paralysis or that they 
have produced paralysis which would not otherwise have occurred. On inocu- 
lations ‘within one to three months of the onset of poliomyelitis we have very 
little evidence, what little there is suggests no evil effects—though obviously 
at the lower end of that period there might be some slight risk. On the other 
hand, the great majority of the intervals between last inoculation and onset of 
symptoms that were less than a month lay between 8 and 17 days.” 

The enquiry indicated that there was an association between the occur- 
rence of paralysis and the site of inoculation, but no causal relationship was 
established. The data available in the United States and Canada are inadequate 
to permit any expression of opinion. However, epidemiologists in Canada 
believe—and they are supported by clinical opinions—that findings such as 
those recorded in Great Britain and Australia have not been noted here. Infor- 
mation can be obtained only by carefully planned and properly conducted 
surveys, for it is evident that although, in the reports published, there appears 
to be an association between injection and the site of the paralysis, similar 
observations have not been recorded in Canada. In the absence o! more definite 
information, it would seem prudent to postpone diphtheria and/or pertussis 
immunization or other inoculations during a poliomyelitis epidemic. It is clear 
that there is no particular association of one antigen with the findings that 


have been reported, as the observations included the injection of penicillin as 
well as various vaccines. 
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NEWS 


British Columbia 


Tue AMERICAN Boarp of Preventive Medi- 
cine and Public Health has awarded certifi- 
cation in the founders’ group to Dr. G. F. 
Amyot, Deputy Minister of Health, Dr. 
G. R. F. Elliot, Assistant Provincial Health 
‘Officer, and Dr. J. A. Taylor, Deputy 
Provincial Health Officer. 

THE USUAL FALL MEETING of the Health 
Unit Directors was convened in Victoria on 
September 13, 14 and 15, at which numerous 
topics in the general field of public health 
were discussed. The more important subjects 
were revision of the Communicable Disease 
Regulations, morbidity survey, and civilian 
defence. 

Mr. R. Bowerinc, Director, Division of 
Environmental Sanitation, has been chosen to 
join a team of doctors and engineers who 
will shortly proceed to Korea. In all, six 
such teams are being sent by the World 
Health Organization to assist in organizing 
rehabilitation programs in that country. 
During Mr. Bowering’s absence, Mr. Norman 
Goode will serve as Acting Director of the 
Division. 

Tue Morsipity Survey got under way in 
British Columbia at the beginning of October. 
The survey is being conducted by public 
health nurses in the various health units 
throughout the Province, and some 2,300 
households are being included. 


Saskatchewan 


Atmost 50 HosPITALS in Saskatchewan 
have taken advantage of the consultative 
nutrition service started in 1949 by the De- 
partment of Public Health as a joint project 
of the Nutrition Division and the Division 
of Hospital Administration and Standards. 
This service was designed especially to assist 
the smaller institutions not employing die- 
titians with the planning of nutritious meals 
and the maintenance of low-food costs. On 
request, a travelling dietitian helps the food 
services departments of hospitals with menu 
planning, special diets, work schedules, food 
budgeting, the purchase of equipment, etc. In 


addition, when hospitals are being built or 
renovated, the dietitian is prepared to give 
advice on floor plans for the food services 
department, storage space, and refrigeration. 
Already half of the hospitals requesting the 
service in its first year have been revisited. 

THE PUBLICATION of the Health Newsletter 
by the Department of Public Health is being 
resumed this month with a mailing list of 
some 4,000 professional people and community 
leaders. Vari-typing and a photo-offset pro- 
cess will replace the letter-press printing 
used formerly in its production. 

SASKATCHEWAN DOCTORS are giving excel- 
lent cooperation to the Division of Venereal 
Disease Control in the reporting of venereal 
disease cases. During the first nine months 
of this year, over 60 per cent of the case 
reporting was done by 178 physicians. The 
Division is now supplying chloromycetin for 
reported penicillin-resistant cases of gonor- 
rhoea. 

Dr. Dante. B. Brarn of the American 
Psychiatric Association was guest speaker at 
a clinical conference of the professional staff 
of all institutions operated by the Psychiatric 
Services Branch of the Department of Public 
Health. This conference, held at the Saskat- 
chewan Training School, Weyburn, on 
September 21 and 22, was divided into six 
permanent committees on psychiatric nursing, 
administration, psychology, mental health 
clinics, social work, and therapy. Similar 
conferences for the discussion of common 
problems will be held semi-annually. 

Dr. A. R. Courter, superintendent of the 
Saskatchewan Hospital, Weyburn, Dr. M. 
Demay, clinical director of the Saskatchewan 
Hospital, North Battleford, and Mr. F. 
MacDougall, business manager of the Saskat- 
chewan Training School, Weyburn, attended 
the American Psychiatric Association’s mental 
hospital institute held in St. Louis, Mo., 
during the latter part of October. 

Miss Muriet Kyte, assistant to the di- 
rector of the Dental Services Division, has 
returned to the Department from a two- 
months’ leave of absence in Europe during 
which time she contacted the Ministry of 


478 





Nov. 1950 


Health in London in order to gain some 
insight into the operations of the British 
Health Services Act as it applies to dental 
services. 

Mr. J. R. McGoey, B.Sc., milk sanitarian 
with the Sanitation Division, is taking post- 
graduate work in dairy science at the Uni- 
versity of Minnesota. 

Two SENIOR OFFICIALS of the Department 
of Public Health have been honoured with 
membership in the founders’ group of the 
American Board of Preventive Medicine and 
Public Health. Notification of this recog- 
nition as certified specialists in public health 
has been received by Dr. F. D. Mott, acting 
deputy minister and chairman of the Saskat- 
chewan Health Services Planning Com- 
mission, and Dr. J. M. Hershey, assistant 
deputy minister and director of regional 
health services. 


Nova Scotia 


Miss MARGARET MACKENZIE, Superinten- 
dent of the Nursing Service, Department of 
Public Health, for the past thirty years, 
retired from public service at the end of 
August. Miss Mackenzie is a native of 
Middle River, Victoria County, Cape Breton, 
and a graduate of the Victoria General 
Hospital, Halifax. She served four years in 
the Royal Canadian Army Medical Corps in 
the First World War, and joined the De- 
partment of Public Health in Halifax in 
1920. At that time she had a staff of two 
or three municipal nurses. During her thirty 
years of service she saw the Public Health 
Nursing Service grow to 35 provincial 
nurses. And, as the Minister of Health at 
that time said, “The development of public 
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health nursing service reflects in no small 
measure the faithful and earnest work of the 
Superintendent.” She was honored on the eve 
of her retirement by her friends and associ- 
ates in the Department, and presented with 
gifts. 

Miss JuANITA ARCHIBALD of Truro, 
Director of the Nutrition Division of the 
Department of Health of Nova Scotia, has 
returned to Nova Scotia. Miss Archibald 
received her Ph.D. from Columbia University 
last spring. 

FourTEEN NurRsEs were registered for the 
Public Health Nursing Course at the School 
of Nursing, Dalhousie University, during the 
1949-50 session. The School, which was 
opened in September, 1949, offers a five-year 
basic program in nursing and a one-year 
program for graduate nurses. The members 
of the 1949-50 class have been placed as 
follows : 

Dalhousie Public Health Clinic: Miss 
Betty Blakney (now Mrs. Jennings) and 
Miss Margaret Cragg. 

Provincial Department of Public Health: 
Miss Olive Lodge and Miss Ellen Mahoney. 

Halifax City: Miss A. MacNeil and Miss 
J. MacDonald. 

Victorian Order of Nurses — Halifax 
Branch: Miss Isobel Patterson. 

Provincial Department of Health, New 
Brunswick, four nurses; Provincial Depart- 
ment of Health, Prince Edward Island, one 
nurse; Provincial Department of Health, 
Newfoundland, one nurse; and Department 
of Health, Saint John, N.B., one nurse. 

Nineteen are registered for the present 
session of the School: eighteen in public 
health nursing and one in teaching and 
supervision. 
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MONDAY MORNING, DECEMBER 18th 


9.00 a.m. 
REGISTRATION. A fee of $2.00 is charged to cover in part the expenses 
of the meeting. 
Convention Hall, 9.15 a.m. 
BUSINESS SESSION 


Presiding: JAMES GIBBARD, Chief, Laboratory of Hygiene, Department of 
National Health and Welfare, Ottawa, Ontario. 


Convention Hall, 10.30 a.m. 
Presiding: Mr. GIBBARD. 


N.B.: Speakers will be held strictly to the time allotted. 
10.30 a.m. 


Bacterial Examination of Blowflies (Lucilia sp.) and Houseflies (Musca 
domestica) Which During Their Larv: tage Had Fed on Chicks 
Infected with Salmonella pullorum. 


RONALD GWATKIN and LUCIJA DZENIS, Division of Animal Pathology, 
Science Service, Dominion Department of Agriculture, Ottawa, Ontario. 


10.45 a.m. 


The Effect of Adrenocorticotrophin (ACTH) on Circulating Antibody 
Levels. 


JOAN A. deVRIES, Department of Bacteriology and Immunology, McGill Uni- 
versity, Montreal, P.Q. 


11.00 a.m. 
The Effect of the Protein Level of the Diet and of Liver Damage on 
the Complement Titre and Coagulation Activity of the Blood. 


CHRISTINE E. RICE and PAUL BOULANGER, Division of Animal Pathology, 
Science Service, Dominion Department of Agriculture, Ottawa, Ontario. 


11.15 a.m. 


Studies of the Effect of Botulinum Toxin upon the Bacterial Acetylation 
of Choline. 


J. W. STEVENSON, Department of Bacteriology and Immunology, McGill Uni- 
versity, Montreal, P.Q. 


11.30 a.m. 


Plague Infection in Western Canada. Information gleaned from rodent 
surveys 1938-1950 (incl.). 
F. A. HUMPHREYS, A. G. CAMPBELL and E. S. SMITH, ee of Hygiene, 
Department of National Health and Welfare, Kamloops, B.C . 
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MONDAY AFTERNOON 
Convention Hall 


2.15 p.m. 
Studies on Vitamin B,, Production by Micro-organisms. 
MARGARET BURTON, Division of Bacteriology and Dairy Research, Science 
Service, Department of Agriculture, Ottawa, Ontario. 
2.30 p.m. 


Results Obtained with a Glycerolized Vi Antigen in the Detection of 
Typhoid Carriers. 


MAURICE SAINT-MARTIN and J. M. DESRANLEAU, Division of Laboratories, 
Ministry of Health, Montreal, P.Q. 
2.45 p.m. 


The Effect of pH on the Agglutination of Salmonella typhosa in Human 
and Rabbit Antisera. 


W. R. A. BAILEY, Laboratory of Hygiene, Department of National Health and 
Welfare, Ottawa, Ontario. 


3.00 p.m. 


The Use of CAMP Test (a Lytic Phenomenon Exhibited by Group B 
Streptococci) for the Rapid Identification of Streptococcus agalactiae. 
D. A. BARNUM, Associate Professor, Department of Preventive Medicine and 
Hygiene, Ontario Veterinary College, Guelph, Ontario. 
3.15 p.m. 


A Rapid Phage-Plaque Count Technique for the Detection of Specific 
Organisms in Mixed Populations. 


A. KATZNELSON, Division of Bacteriology and Dairy Research, Science Service, 
Department of Agriculture, Ottawa, Ontario. 
3.30 p.m. 

The Action of Certain Oxidizing Agents on Viral Antigens. 


J. R. POLLEY, ANNE GILLEN and MURIEL BURR, ee of Hygiene, 
Department of National Health and Welfare, Ottawa, Ontario 


3.45 p.m. 
Recent Work in Incorporation of P,, in Bacteriophage. 


S. M. LESLEY, R. C. P. FRENCH and A. F. GRAHAM, ee Medical 
Research Laboratories, University of Toronto, Toronto, Ontario 


4.00 p.m. 


The Effect of Combinations of Antibiotics of Pseudomonas aeruginosa 
and on Proteus vulgaris, in vitro and in vivo. 


C; W. J. ARMSTRONG and A. E. LARNER, Laboratory of Hygiene, Department 
of National Health and Welfare, Ottawa, Ontario. 
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4.15 p.m. 


Effect of BGC Vaccination and of Chemotherapy in Experimental Murine 
Tuberculosis. 


CHARLES O. SIEBENMANN, Research Associate, \ aac Medical Research 
Laboratories, University of Toronto, Toronto, 


4.30 p.m. 


Observations in vitro on the Adaption of Mycobacterium tuberculosis to 
Streptomycin and Chemotherapeutic Agents. 


A. JOSIUKAS, T. E. ROY and GLADYS BOYD, Department of Bacteriology and 
the Department of Pediatrics, Hospital for Sick Children, Toronto, Ontario. 


4.45 p.m. 


Bacterial Death Rate Studies with Quaternary Ammonium Disinfectants. 


C. E. CHAPLIN, Division of Bacteriology and Dairy Research, Science Service, 
Department of Agriculture, Ottawa, Ontario. 


MONDAY, 7.00 p.m. 


Annual Dinner 
Banquet Room 


Tickets ($3.00) will be on sale at the Registration Desk. 


Presiding: JAMES GIBBARD, Chief, Laboratory of Hygiene, Department of 
National Health and Welfare, Ottawa, Ontario. 


Message of Welcome. THE HONOURABLE PAUL MARTIN, Minister of the 
Department of National Health and Welfare. 


Address: “Limericks”. MR. W. D. T. ATKINSON, M.A., Principal, Glebe Col- 
legiate, Ottawa. 


TUESDAY MORNING, DECEMBER 19th 
Convention Hall 
9.15 a.m. 
Aerobiological Sampling Methods from Aircraft. 


C. D. KELLY, Department of Bacteriology and Immunology, McGill University, 
Montreal, P.Q. 


9.30 a.m. 
A Report on an Outbreak of Food Poisoning Associated with Milk from 
Cows Harbouring Staphylococcus pyogenes. 


D. A. BARNUM and N. A. FISH, Department of Preventive Medicine and Hygiene, 
Ontario Veterinary College, Guelph, Ontario. (To be presented by Dr. Fish.) 
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9.45 a.m. 


Severe Infections Due to Organism B 5 W (Bacterium anitratum). 
T. E. ROY, GRACE CRAIG and NELLES SILVERTHORNE, Department of 
Bacteriology and Department of Pediatrics, Hospital for Sick Children, Toronto, 
Ontario. 


10.00 a.m. 
Report on a Case of Fatal Nocardiosis. 


A. M. MASSON, Department of Bacteriology and Immunology, McGill University, 
Montreal, P.Q. 


10.15 a.m. 


The Isolation of Listeria monocytogenes from Animal Species in Ontario. 


A. F. BAIN, Department of Preventive Medicine and Hygiene, Ontario Veterinary 
College, Guelph, Ontario. 


10.30 a.m. 
The Haemagglutinins of Vaccinia Virus. 


ANNE GILLEN, MURIEL BURR and F. P. NAGLER, Laboratory of Hygiene, 
Department of National Health and Welfare, Ottawa, Ontario. 


10.45 a.m. 


A Cytological Study of Phage-Infected Bacteria. 
R. G. E. MURRAY, Faculty of Medicine, University of Western Ontario, London, 
Ontario. 
11.00 a.m. 


Two Cases of Rat-Bite Fever Due to Streptobacillus moniliformis. 
C. E. DOLMAN, DONNA E. KERR, HELEN CHANG and A. R. SHEARER, 
Division of Laboratories, Provincial Department of Health, and Connaught 
Medical Research Laboratories (Western Division), University of British Columbia, 
Vancouver. 


11.15 a.m. 


Streptobacillus moniliformis and Its Pleuropneumonia-like Variant. 


C. E. DOLMAN and HELEN CHANG, Connaught Medical Research Laboratories 
(Western Division), University of British Columbia, and Department of Bacteriology 
and Preventive Medicine, University of British Columbia, Vancouver. 


TUESDAY AFTERNOON 
Visits to Laboratories 
For details, see the program to be distributed at the meeting. 











